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Satoshi TABA and Zen-ichi MOROMIZATO: Effects of rice bran mixture on the

microflora and the southern-root knot nematode in three typical soils of Okinawa.
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1. KOPEMLEBEOEMNERICRITTZE

KNEFNEIZBNT, BEY—BXT
Py —HNTRWTNOLTHEOHE MO
ICHREXNEERICES RN, BRY—Y
DHEEH E KON NEEITHEREREZIRD SN
Iahpofz. REITKGNMEMLEL Z5E, xt
RUICHRTERY—PUADLBIIBNWTHEER
KRS k0, EFUEEDEIIRD SN
Mmo7 (Tablel).
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£<, KahBLUEALERM TIIAERERER
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D55, KLMUETHRSEL, EFBIUX
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3. TIEMEVHICRIITEE
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Table 1. Effects of rice bran on the growth of tomato and the root-knot development
caused by Meloidogyne incognita.
Number of nematodes
Type of soil Plant height Root length Root-knot /30 g soil
(cm) (cm) index 1? I
Kunigami mahji
AY 35.5+1.5 a% 16.9+33a 10 0.0:00a 596.0+£107.5a
B 26.8+3.2 b 14.2+3.0b 10 0.5£0.6 a 146.0+£5.7b
C 4.5+0.8 ¢ 24+03b 75 176.0£33.9b 210.5+14.8 ¢
Shimajiri mahji
A 273+19a 12.8409 a 5 0.0£0.0 a 3100.0+480.8 a
B 239+29a 13.4+£3.5 ab 10 0.5£0.7 a 83.5+6.4 b
C 5.7£2.5b 7.6t4.2a 75 62.5+6.4 b 630.0+14.1 c
Jahgaru
A 36.9+2.2 a 16.9£1.5a 5 0.0+£0.0 a 121.549.2 a
B 21.5+1.7b 13.6+2.4 ab 30 7.5+4.5a 9.5+£2.1 b
C 12.2+1.8 ¢ 9.9+3.4c 50 28.5+£2.1 b 6.5+0.7 b

a) I:J2s of M. incognita, 1l : bacteriotrophic nematodes.

b) A: rice bran admixture (3 t/ 10 a), B: fosthiazate granule (20 kg / 10 a), C: control.
¢) Mean+S.D. Different letters in the same vertical column indicate significant differences (Tukey’s HSD multiple com:

parison test, p <0.05).
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Table 2. Number of microorganisms in the soil with different tratrment.

Type of soil Bacteria Actinomycetes Fungi
Kunigami mahyji

A? 4.4x10% 1.8x10° 5.3x107

B 14.0x10® 1.9x10’ 6.6x10°

C 3.1x10’ 6.5x10° 3.9x10°
Shimajiri mahji

A 7.3x10° 2.9x10° 4.7x10’

B 6.0x10’ 1.6x10 1.0x10°

C 1.7x107 9.8x10° 6.3x10°

Jahgaru

A 4.4x10° 1.8x10° 5.3x107

B 8.6x10 7.9x10 1.7x10°

C 4.6x10° 8.0x10° 8.6x10°

a) Treatment is the same as in Table 1.

b) Colony forming unit (cfu/1 g soil).

DRBERBFERICEH LS B>z P+ —HI T
KB I VERNE DS 5 LB E O 5 8
EHHBICH L TERICESEo /8, KTk
RMLELBE, SHENE< ok X
TIALAREHRIEREY - TRIFEAEREX
Ny, ToMmoLETIT2~8 %R E N
(Table 3).

RREHZRAEL 2R, EHEY—-ITIR

Chaetomium, Humicola, Paecilomyces, Penicillium
B K U Trichoderma J& B8 73 2 {L I8 T 443812 47 Bt
N, ZO3bRBETHINEZDIR
PenicilliumBE TH > 7. Kb LB T
GHEISELS BVULNEABETH 3
Cunninghamella, Gongronella/BEMTEESNI=.
8 R < — ¥ T X Aspergillus, Cladosporium,
Dratomyces, Fusarium 3 X U Penicillium J& B 73

Table 3. Rate of gram-negative and gram-positive bacteria isolated from the
soil with different tratment.
Type of soil Gram positive Gram negative +2
Kunigami mahji
AY 64°) 36 0
B 66 34 0
C 20 78 2
Shimajiri mahji
A 58 40 2
B 12 86 2
C 16 78 6
Jahgaru
A 84 14 2
B 66 26 8
C 48 50 2

a) Gram aoristic bacteria.

b) Treatment is the same as in Table 1.

c) Frequency (%) = (number of isolates / 50 isolates) x100.
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HFIZHHEEI N, BROBDTEERENEN S DI
DratomycesBE TH > /=, FizKhMUETII,
A& HE TH B Circinella,
Gongronella®> & U\Rhizopus BHE M 7y B S 117z,
2 ¥ — 7 )V Tld Cladosporium, Fusarium LT
PenicilliumBE N ILWEITHEEET N, HRHBELL 57
HMSNEDORRAEHBETH >, BRBKbAD
WMEE TS, 5 H D Cunninghamella=>Fusarium
BENL <IN/ (Tabled).

Cunninghamella,

4. YYIAMERATEVFa0DOKRBICRIE
TRADEMOLE
KaiEf 1 BT, 3ELBEOMRICH
WT 142, 5~255S MBS Nz DIZXH L, HKeab
EFLEETIE, 0.5~9. 588 & BHE TR R B

HUJ. 3 HETIE, MBOSBERREE BT~
528 &/ L7z, Kar B TIIhT Ny
HEIN/DATHo/ (Table5). R (K
WNEEZERY) MoplisnxaT7E>Fa
U TITEEMENRD SN, KR
MWORHENZF AT F U EREEKICE
L, ELEZA, RBLLEEETHo L.

z B

EBRERNS, WThoEIKkhh 2R
Li=§&s, BISERAIGIEN, H&EPD
WISRBEEDBHEDTHELEDIIIITMOER
MEESINDZENHASMERo7. Zhidt
RO IATEFaUBEMET LI &I

Table 4. Fungal flora in three types of experimental soils.

Genus Shimajiri mahji Kunigami mahji Jhagaru

AY B C A B C A B C
Aspergillus g% 6 2 2 4 - - 8
Chaetomium - - - 6 4 4 - - -
Circinella 6 2 - - - - -
Cladosporium 2 10 18 - 6 - 2 8 8
Cunninghamella 4 - - 6 - - 36 - 2
Dactylaria - - - - 2 - - - -
Daratomyces 34 16 34 - - - - -
Fusarium 14 30 2 - 2 - 28 6 12
Gliocladium - - - 2 4 - - - -
Gongronella 6 - - 14 - - - - -
Humicola 2 2 - 6 4 16 - 6
Mastigomycetes - - - - - - 84 2
Monilia - 16 - - - 2 - - -
Mucor - - - - 4 - -
Paecilomyces - 2 2 2 2 2 - 2
Penicillium 16 18 24 48 42 56 10 2 24
Phialophora - - 2 - - - - - 14
Rhizopus 8 - - - - - - -
Phoma - - 10 - - - - -
Trichoderma - 2 2 14 14 20 - - 10
Verticillium - - - - - 4 - 6
Unknown - 4 4 2 20 8 - - 6

a) Treatment is the same as in Table 1.

b) Frequency (%) = (number of isolates / 50 isolate) x100. —: 0.0%.
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Table 5. Effect of rice bran on the extraction of J2s of Me-
loidogyne incognitain the soil with different treat-
ment.

Type of soil Days after nematode inoculation
1 3 5 7

Kunigami mahji

A go” 15 00 0.0

B © 1425 41.5 23.0 21.5
Shimajiri mahji

A 0.5 1.5 0.5 0.0

B 145.0 37.0 270 22.5
Jahgaru

A 9.5 0.0 0.0 0.5

B 255.0 520 455 45.0

a) A: rice bran admixture soil (3 t/ 10 a), B: control (steril-

ized soil only).

b) Extracted number of J2s of M. incognita .

EERT2EEZLLNDH, Kb BEROIEEES)
RUEFGL TR LEREIND. HEI—-VB
LUVERY — D TIiE Kb L & EAER O
I SHMERRICKZRERBIIBD S0Lh>
=, Py —HIVTIEERLBIZHNT, S
MR ZEERSED L TNWDE &5, i
ATHETHBRDRENENWEEZEZ SIS, Ll
SEOMERLENA S B SN RO T T2
UEERBELZEE, Pvy—HITRDRN
Z&, EedBEAOEZSEEMIO LI
HRTAIRWZ ENS, Pr—HIOKFHETH
HEMLENR AT F 2T OBE &Y
WZHHELREEDER 5N 5.
TEYEDRAEERIT O ER, BEEY-UB
FUVERT—TU T, KkbMLBLZHE, ft
DB LT, MR ERRERAL <D
BERSED 5Nz, ZHIIHL, Py—HILD
KAGMUETIE, RREENL< ok £+
BITHBE ORI D LB ERER WD, hE
BB & U THIES 2 MiE B IER B Km0
BB TDRN, ZhiE, BES

(2003) EwmELRE, WEE NS E2HETD
HAEARRAEORMAENTHD T VEZT DF
BUNDIER, BIATKbRAD S EZEMITSH
TEHWE, FRRERTELLSEREBEED
BEERBLTWEEEZSNE. WMIEDOT S
LHERRTIE, KOO BEMLEL ZHE, W
THOLBICBWTHY 5 LBEE QAR
HHN. Walkers (1965) VX, Bacillus sp.,
0N, FYXTTLEF 2T TEEA
EHTDEHMEL, Okad (1993) 13B. cereus
DEETET EZTNYvyIXATEFa
DI UBRRREREETLSZLEREL TN
5. iz, HEBXVHERE (2003) 13, &
KON ZRMTDETTILBHETH S
Bacillus [ BHIENEZF CHBET S L2 M|EL
TWBZEnsG, REMENYT YA ERXIT
T2 Favicn L TEEMICEEERITL TY
HUREEDHEZ 5ND. ZOf, KhnlLEL
TETIE, BEARENSHESNIHEIEED
SNz, IS OEEIIEERREE L THS
NTHD (FERE, 1996), EOFEYTH 5K
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LNPSERRICBHUBEEEERHL, &
HMICHEEL =&EB 2 5N 5. AERHOY YR
AERATEFaUNOEEIIDOVTIE, &
HERDOERERNOERT DI LIFE LWL, &
LU, RREOEMFEERENOZEICEL
T, Kimura® (1996) (3Aspergillus melleus D
BEREED, FEYRTHLEFavIiIIHLT
BEEMAZAL, T 5I1TGotliebs (2003 i
Penicillium chysogenum?SY ¥ 7 33T F 2
7 (Meloidogyne javanica (Treub) Chitwood)
WU THBRIREZRETZEHMELTNE I L
ne, BickoTEIYY~srERaAT R F2
TOEFRENIEEERTTIEHTICE
AoN3. 5% RREOTYIIERITE
CF AT KITTHEBII DWW THMAR T
IUENDD.
BRRBEBEMNSET D7 BT NHEME
EMERERICH LU TRBRBEMEAZRL (Okab,
1993; Rodrigues-Kabana, 1986; Rodrigues-
Kabana, 1987; Spiegel, 1987), HIE-#H
BAMRHICE ST BT AEROBY (M -
ERE, 2003) 7 CHBYE TIEMAMAES
T257 CEZT ORAERFICKT T HENRE
INTWBER, 7oEZT7IBMHERGT T2
AT B0, FEUNMETTS Z0kdR
FUTTRLBEICRATIARYEE NS &
SULENDHDENIW|END S (Duplessis
and Kroontje, 1964). 73k, Mgt +ETH
DEBER—JICBNTHHRIRERETE
HRALLTY CEZTUNDQERMNEEL TW
HEHEING. BELIBIYYIIEX
ATt FaykhhaeRAEL, 57312
HEAKLT, 1 BRI SRBAZHL -#ER
T, KL ZEEFL 2 W TIIBEEICREEK
ML, DEEESNBRBEIAIELZEET
HolIENS, KM SEEBINT S, &

B VNI RETRIZAE U S S O E BNzt
ZRL, RAT R FaUOEBHPLEFICHS
BEERILTVEbDEEZI SN 5%
K EEND, EREBSMBETEL SR
BB ORI EITI FETH 5.

mE

HBIC M oK 3BHE (EHE~—
P, BRR—=IVBLUDr—HI) iZBTBK
BNMEHMOYYRAERIAT L FaTicd
LR ROFMET /2. TORE, £TO
TEIZBWTEOHBRIRNBD Sz, iz,
& HEO KA NRMLE TIIR Z SRR
FILHATBEEHIZ, MBI THERNE
WEAHEMT 2HEMER Lz S 5IKANE
FLE L OMAEMEERE L ZHBRTIE, *t
i LT, EEY—YBLUERY—C TR
AR B K OSRIRBE AN SR &R L 7=
B, T v —HIVTILRIRE D A D EMAEED
Shiz. MIEOY 7 LHERBRTIE, WTho
KT RIC BN TS 5 LBHEME M
Lz, 307t Favop#ickiEdk
BN DEEERF LR TIE, RE»DEE
BoHHESRMNED SN eI ENS
KNLEISERA L 22 ToR BB TRa
T F a7 UBOREERT ZEMN
BHoMMERD .

Summary

The controlling effect of rice bran mixture
on M. incognita in three typical soil types of
Okinawa was evaluated. A high control ef-
fect was observed in all soils examined; the

number of M. incognita decreased while that
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of Dbacteriotrophic nematodes increased
strongly in soils with the organic matter
added. The
increased fungal growth in Jahgaru soil,

and that

application of rice bran

of fungi as well as of

actynomycetes in Kunigami mahji and

Shimajiri mahji. Ggram-positive bacteria
were promoted in all soils by the admixture
of rice bran. Moreover, as a result of
examination of the influence of rice bran
mixture on extraction of M. incognita, an
inhibitory effect that prompt and remarkable
was admitted. We conclude that a significant
inhibition of M. incognita could be achieved
in all soil types by the application of rice

bran.
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