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HIBZ.9NAýTIOX CN V.HI 1E, I RI-T • 7. -T .,'.fl. IN SOIL

No-vo Ovobi Snnei ...ZiJ.CR0, Tatsu(•grcu].ture and

Horticulture), No. 31(20l),
1965, pp. 1413-14

The po-thogeres of vwite r-ic_.. ... 2 ";i. ý- considered to be able to
hibernate in two different fr..s. 'I •.-. i . r t•ype bIiwved to be
found when hibernatin_, in diseasud S._;d _`Ca stored ir.coocs. The
other type is the bacteria in L -i .... % 'ion state i.n h-.ich it
was former.ly believed to hib ernte c , of the rice field where
the disease no,,=ally is prevalent. . - o.ot. for.r has
already been reported 6, 8) while excecded t1- "rea of
conjecture based on indoor labora - -, . diirect evidencc; beingI
observgd. The method of detectini: by means of bi.cterio-
phage ,7) is a very sensitivo a.... - _ ient :e-.gd for e=pirically
proving the above facts. The ...... ._o• ...... puZao 7. (one system of
white rice leaf wilt pathogenic nh a.. .. s already been able to
establish several new facts. Iere czn.-.nc: .c • -. S been established regard-
ing the existence of the bacteria n-; rue soil, otwh stablis.-en o which
fact was one of the greatest d*A'flzi4e-,'I" ""-s - ot;," zc" to the hibernation
of the patho-enes of tl 1'Whte ,iji:' :ic. laves" disease. 7t appears
that the pathogenes of white wilt o2 ri:ce .;.vcs hibernate arour.d the roots
of the saVanukac-asa Z type of zrasz7 (also ;71sib in weat, rape-seed,
broad bean, suz=-.eno te0oo p0arrj.: s r. . . is a fact thI t the
pathogenes are abundant around the root or: .. ; ý.=und around the savanu-
kaisa growing in rz-rshes already in t.he 1--v :a. of April. Below I shall
describe briefly the experimental zet-,od aaL .ul's.

1. Materials and lethod

AT,e items testod were c.'opa cul.iv~tc. in . winter in t. e vicinity
of the fields5) of Taramachi, : - .. Vlecture. The routes of
rape wheat, broad bean and suz*-e no t',-.- ..; . oil Attached to t"hem,
the diseased. dead leaves, rmots wn.. c .oi.i of the savnkasa which



gras in the marshes and is reards z tho orcz of the disease in the
area, ard the ;.arsh water were collected a•' ;sod. Twenty grams of dead,
diseased savanukarus. leaves were araa.ýed in a Z..-ar. The roots of the
various plants were shaken in orde' to rz:'ovo "the soil, many roots utre
placed in a flask, 250 ml of tibcterial 1ol>i:. was added and the mixture
was stirred adequately. After 30 : Z.:.4s Uuz u..rnatant liquid (containing,
of course, a large amount of soil.) :;•a•y o6., centrifuge, the living
bacteria fraction was collected anr usva to &-ec: zhe pathnogenes of white
wilting of rice leaves, the centriC_..ge opr'.-Zon i.- shown in figare 1.

The objective of this cent'-* u2.l ".7. ticrZng" operation is to
remove the soil which interferes -,,th the pharg tezt by means of one low
speed and one high speed cycle in nder to obtain only the bacteria.

The phage method of detecting %.rhl.te ri ,3 wilt has already been de-
scribed in a •revious report. Here an especilly highly sensitive method
of analysis 1J was also used.

Figure 1: Method of Preparing S s for Detection of Live Bacteria
in Soil.

Samole 200 ml.

1000 r=m, 10 minI. /I/
(170G)

II

Supernatant Procipitate (discard)
2,500 rpm, 40 min. /2/

Supernatant (discard) Precipitte
10 Z"'. Culture added, Suspended again
"2.500 rp--a, 10 dn- /3/
(180G)

Supernatant ?recipitate (discard)
5000 rma, 10 min. /4,/

_I.

SupernataAt (discard) PreciPit-t o
I.2.. CaVfCh again suspended in cultureI

Samrnle for detection of live bacteria
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Notes: /1//Used a large ho rfz.s,-')arator

/31/4/ Used a hi& spete :abot Cer.truf'ol separator

2. Results

The samples were collecto-z from ordir;zy jrc:wt• areas and tested
on %arch 12,, April 30 and Nay 17. The resUts zra shown in Table 1,
2, 3.

Table 1: "xistence of bacteri* of white "-•_e wilt near
and arourn plrn't roots (Z5 ;-e co.lected ioarch 12).

C ...... ?ositive/
('.0 ý) (._ 0 ) Negative

Sayanukatusa (Root) 11, 7 3. •S

Sayanukagusa (Dead, Diseased
leaf) 17, 27

Rape (Root) 13,7 3773

Vheat (Root) 29, 32 4-- 32

"Note: Numbers are nuzber of bactor-•-oor in1nS •.yots v.tdic appeared on
two sheets of share rote: T-is .:.ora fs bcrrowed from _nlish or
some other European lrr.aa-j.4Z

Table 2: _7xistence of bacwer :- w- cewilt near
and around pl=nt :-oc• . ccolected April 30)

Check .... - Positive
(0.05 .:" (0.35 =1) Negative

Broad bean (root) 250, 193 2 0-"

R.pe (root) 198, 152 Z;3, 230

Suzueenotepno (root) 165, 133 26C, 310

•',Theat (root) 211, 212 255, 260

Sa'rnu:<.%uLsa (root) 220, 210 N, N 4.

Mrsh water 220, 236 35C, 1=2

Note: Indicates instances in whic% b ,ct,ýri spots were too many to count
believed to be more than 7, 30.
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Table 3: Existence of bactcria. of whit- e ce wilt near
and arour.d plant roots (sa.ple collected 2y .7)

Che c,: Te - Positive

(0.02. ) (0.IV. ml) Negative

Mheat (root) (a, 25, 26 2, 2

Wheat (root) (b) 10, 2. 21, 21 1
Sayanuka~usa (Root) (a) 135, 150 N, N .

Sayanukatlusa (Root) (b) 19, 13 390, 360 +

Rape (root) (b) 283, 233 245, 250 +

X-arsh water (b) 140, l.43 350, 330 4.

Note. (a) - Saimples collected in T ~ki~iseachi in Saga City
b) - Samples collected in laramachi Fujitsu-gun, Saga Prefecture.

3. Considerations

The method of concentrating the bacteria in soil by centrifugal
separation has as its purpose to reaove soil particles which pose the
problem of adherence to the phage in carrying out the detection of like
bacteria by the bacteriophage meterod and to obtain only the bacteria frac-
tions. Since it is naturally assui-d that soil particles have bacteria
adhering to them, considerable loss is inevitable. Hovever, !f rany sa=Ples
are taken employing a large centrifuge it i. possible to reduce this danger
when preparing samples for live bacteria testz. if the method of analysis 7)
of bacteria by moans of bacteriopIhag is applied to the separated samples,
it should definitely be possible to establish whether the "target" bacteria
exist.

Table 1, 2 and 3 give te-a results of checking on the existence of
"white wilting of rice leaves" bacteria around t.• roots of various plants
collected from usual areas of prev.!arnce 0r. 1-2 , 30 Aipril and 17 May.
According to this -Lethod, their exiztence i: .,inter is suspected. This is
especially apparent around the rooý.- of where the bacteria
are growirg especially profusely aiZ-•dy in -. e last part of %pril. The
observation of primary outbreak of th. disease in saYanu!ca-usa in June also
lends support to the hypothesis of °hi• being a hibernation area.

As described above, the atn"chncs c i rice leaf wilt can
hiberr=ate in a dry state in diseased leaves -..d seed rice stored indoors.
However, it is clear that the bactoria in "c- a dry state gradually die
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off when they beco.m included in f-ir' ied 3z- in the winter and when
they sustain water at low ter..ncratures 9. "°on vo-, areas of hibernation
in a state of proliferation were previously suspected and the test herein have
confirmed those suspicions.

Here I have exp"li'ned in brief t•c hiberr!tion of pathogenic bacteria
of white rice leaf wilting disease. It would be sofe to conclude t.4at the
bacteria have a dry condition in seed rice ini-vi&aal diseased plants
stored indoors and also hibernate in the pro:a st-ate around the roots of
plants, especially savanuka.ausa.

I wish to exrebs =,y graTit-z -c, ,., ,. hii m-ajir for his
guidance on details and to profess .ainz;:.= 'L'..:i of 3aga University
and technician Seki Masao of the &. a .. Tricut=r_- Test Station for their
help in collection.
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