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Summary

In order to develop the sustainable cultural practices of citrus orchard,
microbially- fermented composts(MFC) made from chicken manure(MC), mixture
of ox and swine manure(MO), or mixture of various organic matters including
rice bran (MB) were evaluated for the density of soil microorganisms and on
the growth and fruit quality of ‘Mori Wase’ on open field and ‘Miyagawa
Wase' satsuma mandarin on pot in greenhouse (Citrus unshiu cv. Mori Wase
and Miyagawa Wase).

1. Soil pH and contents of organic materials in soil were increased by the
application of MFC, especially MB.

2. The density of soil microorganisms were generally increased by the
application of MFC; the differences among treatments in the density of
aerobic bacteria, Actinomycetes and Bacillus spp. varied with the place
tested, and the density of fungi and Pseudomonas spp. was high in the plot
of MC and MB.

3. The degree of infection by scab was lowest in the plot of MB, melanose in
MC, and both of the number of mites and aphids per leaf and the degree of
damage by citrus leaf-miner in MB and MO.

4. Leaf length was longest in the plot of MB, while leaf width was not affected

by the treatments. Leaf area widest in MB, while narrowest in MC.

5. Yields tended to be increased by the application of MFC, especially MC and
MB.

6. Though the juice Brix tended to be increased by the application of MFC. the

difference among treatments in the juice Brix varied with the year and place.
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g9 7 ELS Table 13 # i (Higa 1988).

Table 1. Contents of nutrients in the materials of Bokashi.

o
mE
fol

. N P K Ca Mg
Material
%
Rice bran 2.5 3.8 14 0.08 -
Sesame dregs 5.1 2.6 14 0.30 0.36
Fish meal 6.9 8.8 2.5 - -
Powdered bone 3.0 21.0 1.2 - -

Fowl droppings 4.1 7.2 3.3 - -




FAE Ao NFe oEs s AT =4 24 AFHEw
stAAE Frel 2dolA AAlstdth S A2 alE 170meo] a2, H| 33 B¢k
o7 mARAFAA Y] AAER EY T Emy AU va ymy B ¢7]9
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agar "% (pH 6.8)°] cycloheximideS 50pg - mL' ZAs 5 54 AL 80Tl Al
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V. 2% 2 313
L Z2d B4 olssy 44
wA APTe] B pHSE 718 Fde dETelA A wa SREAH T

oA 7} =dtH(Table 2). pHE 55~
ok AasEe 42~67 g kg olaL, FEQA kS 889~1064 mg - kg '®
AT e 2A 2AE AT K$Ee 32~42 g kg 'ol9la, Ca, Mgdtake #
FA e G A Bt w9 A e

pHe} #71% o] Awt = A TN B} 7 Uehd AL ALHow
718 5474 7AE AA #FFo ok Aoz AL HEUY Paschoal 5(1996)9
3] ®ii¥l EMRO-EMol| o3t B¢ pHO| 45e o] AldolA% FHnt. o]

A Ave BEG W BE A= HAe] Fu d]lolsa A4

Lo

Table 2. Effect of materials for Microbially-fermented compost on the chemical
properties of open field orchard soil (2002. 9.).

Treatment” pH O M T-N Av. P-| K Ca Mg
(1:5) (%) (g-kg!) (mg-keg) (g - ka™)

C 55 5 6.7 88.9 3.2 11.7 2.9

MC 6.0 5.8 4.2 102.4 37 10.6 3.3

MO 5.7 55 6.1 99.8 4.2 9.9 3.6

MB 6.3 6.8 54 106.4 34 136 24

? C : control with Microbially-fermented compost of ox manure 200g/tree plus
chemical fertilizer

MC : Microbially-fermented compost of chicken manure 500g/tree

MO : Microbially -fermented compost of ox+swine manure 500g/tree

MB : bokashi 500g/tree

2 AFFoA AFA T Az 2ol o|glsty AL BAs Ay
(Table 3)= A TFo|A 56~102 g - kg 'UE YT, AFE BE g
]_

=
& FFe ta gadarh ey BESE - ERENTAAE Wby



LEbSETH(Table 3). &8 Q4F #Heke 1988~324.1 mg - kg '& A FHE 2/
ZAME R, AE F QA RS = e e, A IAERT & A0S <
Ab dheko] BE oA S8 E A 1 EAF Aow woldu K #e 486~597 g
kg 'ol9l i, Ca % Mge 9.34~11.62 g kg '¢} 5.07~7.73 g kg ‘el th.

EY b dAsY fFoxE JEuA fdAw dEzgrog B
oA FT7hstAth ZE TRt dETFRG SEAREHN T, da R - E
A freal molAE e LEHMY Algow mAE FFo] =

s} %4 th(Sharifuddin 5, 1994, 1996).

Table 3. Effect of materials for Microbially-fermented compost on the chemical
properties of pot soil in the greenhouse.

P N K Ca Mg
Treatment” . -
(mg - kg ) (g kg ")
C 229.9 5.6 5.06 11.62 5.07
Before MC 198.8 79 5.97 10.86 6.91
growing
plant MO 293.0 3.0 4.86 9.74 6.50
MB 324.1 10.2 573 9.34 773
245.9 46 3.18 9.85 2.63
After
growing MC 267.8 6.2 3.85 15.82 4.65
plant for  \O 337.4 78 422 14.22 5.87
2 years
MB 336.4 7.2 413 10.20 5.35

? See Table 2 for the explanation of treatments.



2. 429 EL9 uAEA

7} 2714 Al (Aerobic bacteria)

=2 AP Tl A AR $714 ATS 95~305x10°cfu g 12 fr7% bR
T O AR, #Ad rAETE Bgdew, AEFOY FEST EFAA SEAR
Eul oA 71 HEE =4 ZAFE A THTable 4).

3d ol fr7lwo® Auistal A= AF AGe A #HEd EFlAN FE A
Hlo] 57]4 At 421~68.1x10°cfu g ') REE deldon] 3 E x99
=2 #EFY Ege 3 vAAEFE 374 AT 1.7x10%fu g (A, 1997)°] e}
skt

AdEdolA w714 Mol "WEe AHAA 7 we & Ao
AAAMET 20) o] Wrhal SATHE, 1999). ol¥ A=
ggorn sty VA M7 Sk thal Hopxith

_4

glout A28 7}

| Z2AS AF85HA]

rl

2

Table 4. Effect of materials for Microbially-fermented compost on the density
of aerobic bacteria (2002.' 10.).

Open field Pot
Treatment” Wet soil Dry soil Wet soil Dry soil
(10°cfu - g )
C 20.7 29.8 19.8 30.8
MC 30.5 43.8 13.1 28.0
MO 14.7 22.8 10.6 217.0
MB 9.5 13.0 25.0 49.3

“ See Table 2 for the explanation of treatments.

L}, WA i (Actinomycetes)

=2 AF T AT FE AEHA 7.7~115 x10%cfu g '3 & B A 2]
Wodete 35~12.0x10°cfu g '® EA ZAE ATH(Table 5). zﬂ%—xl o wA 2
A B FE Ao BMwe 85x10%cfu g 'Y BXE oM (R, 1997),
T A Frrel AEY Bk WS 19~32x10%fu g, 2] ¢ iE
Fol A o] MAFE 05~122x10%fu g ' (F, 1999)¢] 2+ 31T},

i

o



B B A= WAdSs x10%cfu g o] e HEo] oF "rta sy
3, e gt EYoAME AEHA Fdkvha s, 1997).
T AE 10x10°%cfu g ' o R AZHE ASU Bgus

= A
g o] A2 EF AR AFH A, AxAe dx, AH] de 5o AoldA & Ao

Table 5. Effect of materials for Microbially-fermented compost on the density
of actinomycetes (2002. 10.).

Open field Pot
Treatment” Wet soil Dry soil Wet soil Dry soil
(10°cfu - g ")
C 7.7 111 12.0 18.7
MC 8.0 115 4.0 8.5
MO 11.3 176 3.5 8.9
MB 115 15.7 75 14.8

? See Table 2 for the explanation of treatments.

o} ARd (Fungi)

w2 A gF A 2AE FE Mau APFES 15~120 x10%cfu g o1, HAE
ejell i 22~164 x10%cfu ¢! & AEHAHTable 6). &4 & & =
AL B ﬂam ARFTES 47~185 x10%fu g ! ola, FE e AT 7.3~

54 x10'cfu g & AZHAT AYFEEE =2 AP T3} oA the] HE

w7 E B e} AR E A 7 A YERgh

AFAde] A EY BEdoA FE Ao AMTS 65x10%cfu glo BEE
ekl om (7, 1997), §A 59 WEFo] Al 734x10%cfu g (A3} 71, 1999)]
2 Shelth §A 5o RESFR T B 2AMEJ oY, AT A f7] A F
Zhmhs Az 2w o4 B A AT

Wi c(1993)= B Frhgt Az oA B nAEdo] AA MEHY,
#HAel e nAdEve] AEIG Tk old ARNE B u {7 A F}
MM = HEe] AKdd JIFS F= ALV 2 A e F
=3



Table 6. Effect of materials for Microbially-fermented compost on the density
of fungi (2002. 10.).

Open field Pot
Treatment” Wet soil Dry soil Wet soil Dry soil
(10%cfu - g ")
C 15 22 4.7 7.3
MC 65 93 9.3 199
MO 65 101 21.7 55.4
MB 120 164 185 36.6

? See Table 2 for the explanation of treatments.

3 773
HE e 934 FF4 AFe 00~30 x10'cfu g ' o], AE

Aol 34 F3A AT 00~77 x10%cfu g b = 2AFE

Table 7. Effect of materials for Microbially-fermented compost on the density
of Pseudomonas spp. (2002. 10.).

Open field Pot
Treatment” Wet soil Dry soil Wet soil Dry soil
(10°%cfu - g )
C 4.0 5.8 0 0
MC 4.0 5.7 30 64
MO 6.5 10.1 30 77
MB 215 29.4 30 59

? See Table 2 for the explanation of treatments.

AT A w2 FEd EFA FE AH AT 80.7x10%fu glo] ¥
i gtta RuEQoew (3, 1997), A A k-2 AFUlA 21.8x10°%fu g
(F, 19992 Al A w4 7ZAdd ESY 3192 Au] ZdEFdroh @A 2AE



t}. Pseudomonas spp. W57 AL AL o|Al7|o & ZF wio EY

REoA & A¥e ARA

Al
Lo

v}, v & 23t (Bacillus spp.)

A £ FE e Bacillus spp. 48~185 x10°cfu g ' ola1, &
E66~267x10%fu g "2 AEHAT. fE 24 Aol BT Bacillus spp.= &
% oAE e 13~597 x10%fu g o), AR AHe] 21~1524x10'cfu g '® 2
tHTable 8). A3kl foE vl A ZAHAT BE$E - R T
7k 1524x10%cfu g "=, AF A w=A EFA9] 40.9~87.6x10%fu g "o Hr} v]$-

woktt

Table 8. Effect of materials for Microbially-fermented compost on the density
of Bacillus spp. (2002. 10.).

Open field Pot
Treatment” Wet soil Dry soil Wet soil Dry soil
(10%cfu - g™
C 18.5 26.7 1.3 2.1
MC 11.6 16.7 42.3 90.4
MO 14.3 22.1 59.7 152.4
MB 4.8 6.6 33.0 65.2

? See Table 2 for the explanation of treatments.
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Table 9. Effect of materials for Microbially-fermented compost on the degree

of infection by various diseases in ‘Mori Wase’ satsuma mandarin
leaf (2002. 10.).

) Scab Melanose Scorching
Treatment”
(%)
C 53.6 25.0 30.4
MC 53.6 16.1 23.2
MO 39.3 26.8 25.0
MB 26.8 23.2 214

? See Table 2 for the explanation of treatments.
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Table 10. Effect of materials for Microbially-fermented compost on the number
of insects per leaf and the degree of damage by citus leaf-miner in
‘Mori Wase’ satsuma mandarin (2002. 10.).

mite aphid Citrus leaf-miner
Treatment”
No. of adults per leaf %
C 0.41 2.81 37.0
MC 0.31 2.13 19.8
MO 0.13 1.13 12.0
MB 0.13 0.31 7.3

? See Table 2 for the explanation of treatments.
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Table 11. Effect of materials for Microbially-fermented compost on the contents

of nutrient in ‘Mori Wase’ satsuma mandarin leaf in the open
orchard (2002. 10.).

; N P K Ca Mg
Treatment
(%)
C 2.03 0.23 0.9 0.86 0.52
MC 2.36 0.18 18 0.62 0.20
MO 2.43 0.19 1.7 0.64 0.20
MB 2.47 0.16 2.0 0.67 0.20

“ See Table 2 for the explanation of treatments.

FFe dxTo TEAZEHH TN Bt BE R - = EH e T ad It EY
TollA AATHTable 12). GF A1k Fox7F JAA A &okown, dHA
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Table 12. Effect of materials for Microbially-fermented compost on the size of

leaf in ‘Miyagawa Wase satsuma mandarin potted in the
greenhouse (2002. 8.).

, Leaf length Leaf width Leaf area
Treatment” >
cm cm
C 10.6 4.0 249
MC 10.6 4.0 23.5
MO 11.8 39 29.7
MB 11.9 4.2 31.5

? See Table 2 for the explanation of treatments.
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Fig. 1. Yield of ‘Mori Wase’ satsuma mandarin as affected by different
materials for Microbially—fermented composition the open orchard (2002.
11.).

“See Table 2 for the explanation of treatments.
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Fig. 2. Seasonal changes in juice Brix of ‘Mori Wase’ satsuma mandarin as
affected by different materials for Microbially-fermented compost in the
open orchard in the year of 2001.
“See Table 2 for the explanation of treatments.
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Table 13. Effect of materials for Microbially-fermented compost on the juice
Brix and acidity of ‘Miyagawa Wase satsuma mandarin potted in
the greenhouse (2001. 12.).

Treatment” Brix Acidity (%)
C 11.8 0.8
MC 11.1 09
MO 12.2 1.0
MB 11.8 1.0

? See Table 2 for the explanation of treatments.
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Table 14. Effect of materials for Microbially-fermented compost on the

development of ‘Mori Wase’ satsuma mandarin in the open
orchard (2002. 11.).

Transversal Shape index Rind Fruit Pulp
Treatment” diameter of fruit tickness weight ratio
(mm) (mm) (g) (%)
C 60.8 1.4 2.3 90.4 787
MC 58.9 1.3 2.3 88.9 78.8
MO 554 1.3 2.2 76.5 794
MB 58.8 1.3 2.3 87.3 78.8

? See Table 2 for the explanation of treatments

Paschoal 5(1996) E%Fe #7]E 3=Fa @abv|ebe Ao A #A7F Asls
g EMRO-EM®] &gol o E¢T 7= &l S7HEgva st Ente
o FrolA AE wAE FEEH At ey 29 vAdE ARy
=0 (e, 2000).
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Table 15. Effect of materials for Microbially-fermented compost on the juice

Brix and acidity of ‘Mori Wase’ satsuma mandarin in the open
orchard (2002. 11.).

Soluble solid Titratable acidity
Treatment” Brix/Acidity ratio
(Brix) (%)
C 9.8 15 6.6
MC 10.3 14 7.6
MO 11.1 14 8.2
MB 10.0 1.4 74

* See Table 2 for the explanation of treatments.
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