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Studies on the Seed Bacterization of Sugar Beets

I. Comparative Studies on the Rhizoplane Microfloras of Sugar
Beets Grown in Different Soils
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TAREFEEAAITFVE—VavENnD, AT ) E—
a YT AR E < 226 T s TV 505, BROWN
D1 F ORI BRBIEC X5 B ER R E oW
i, Y ERIREREOERE, TR0 Y YEBoWEL
HECIBDTHB E LT, TVvHAEWTD,
SUSLOW & SCHROTHI®) OBgelc EMb D, 27 Y
Y g vEFRDZERT XD, 13% OB -1 E
WESh T3,

RO T v R E LT, RihtBctEL
T VAR DOWTEDREMEDETHEL, “hiH
Wiz T Y- g VIRX D, T VA DEFR{RAE
25 L E LA TIBEREREORE YN TA
CEAMELIELDTH S, TO—BIEE LTIbiER
sep 4 LSRR ERS L OB T, T v A
SR D 5 B Aphanomyces cochlioides W X B3I
FRORAEBRECENDD LREIRTHDH L L2 ik
HL, BETHLFDOENFEL TV B, FRmEEH
CREM GO ERR D BN E > EFHEL, ~7 7

U ¥~ g vORDOHRABES OHEED 1D DIEEEE
MeFTro L2BRYE L,
HR&BXUHE

P LA RERT A S L (PR
OffiEt, pH 47, UFdR:ET2) B JOBRMKE
HAtiEE R AR C AT BES L (iR K Lk,
pH 5.3, LITEAtL&45) @A L, dbkd1321983
SFAAERE XD 10cm ¥ TOLHE 5~6 HFTH 5 IR,
IRAL, MALREHA L LGRR L 0Rft
ML, L3z vTFhd 5mm O 7o 25l L,

FUHAORE: TurAORMzEs ¥y (—
WA =2 7rEs) BV BEI—ROBEITAC
Potz,

WRE DA . Aphanomyces cochlioides DFFEIT
FERE TR S olETFE RV Tl ot

BEHEHORE : REBED ORISR GRS
DORAFERICHE Ui » 7o, 0BT, ARBE
Martin’s rose bengal agar, BERE 7z OV HIE 3 1/10
B Tryptic soy agar, Bacillus 13 1/10 ZE] Tryptic
soy agar (60°C 30 43R5 4LBE), Pseudomonas . Difco
® Pseudomonas agar F12.13), Agrobacterium 3. KADO
& HESKETT® @ medium Dy, Erwinia 13 U<

* RPRIEIL R BHE TS TR 4 No. 58860011 (1983) i@ X 54 O TH 5,

409



410 EBE S FBREEMCRE g 14k H4F

medium D3 VI, BEWRT v 4 &R 1g ¥4 hic
BEL,

£ B B R

1) dbktds FOBRECRT BT v A ORFER L
GRYAES

Wi H5 ek (R 15 cm) moH T v A T 10 %L
BEEL, BEOERIIIRETIEER L. LD
fitiz 1 EF oM Lic, £OfERIL Tablel © X 51,
RERITThORBRCRWT Y, bRkETEL,
SEAERITER L TED - foo ERETRFRNE O
+¥: BEARB) ERFANER Dol EELLR
Bo DHOERND, FBFEMLMECES LT 5ELR
R Pythium BETHDHEBLDND,

Table 1. The germination and damping-oft
percentage of sugar beet seeds in
A soil and B soil

Table 2. Damping-off of sugar beet seedling by
inoculation of Aphanomyces cochlioides
Z00SpoTes

No. of zoospores Damping-off (%)

inoculated A soil B soil
108 19.7 32.2
5x 104 19.1 15.0
104 18.2 156
0 (control) 0.0 0.0

Average of two times.

Table 3. Damping-off of sugar beet seedlings
replanted in artificially inoculated
soils with Aphanomyces cochlioides

Germination (%)  Damping-off (%)**
Culture -

A soil B soil A soil B soil
Greenhouse* 78.7 68.0 10.2 225
Phytotron
(20°C) 95.0 68.3 0.0 9.0
Soil incu- g5 76.2 211 25.0

bater (20°C)

A soil: Hokkaido University field soil.

B soil: Hokkaido National Agricultural Ex-
periment Station sugar beet field
soil.

* Average of three times.

. No. of damped off
**  Damping-off (%)= f gernf)inated

X100

2} Aphanomyces cochlioides DT L 5
WO T v A WIALRHRIRER

ekt X OBRICT vy A RIBEL, RBREFHRT~
10 HHw, LB CHR %t A. cochlioides DfFE
TaR1FREHD, 105 5x104 10*EEEEERL, 7 v
A FEDIUMREH I Ry Table 2 iR L1z,
WS, EE EETH 238 < iR b
T AEED T, 105 DEE R TIRERLORFEN
B o e, MOEE CRAFEMcE kXN EE
Zbhb,
SIHFETRES, FoxE 15 AlRVT, BOT v
A BB UCOIRRE A Lz, = OB g, Bl
LT EBLORAWC XAMRAREL, A

No. of zoospores Damping-off (%)

inoculated A soil B soil
108 40.0 100.0
5104 75.0 100.0
104 80.0 88.9
0 (control) 66.0 75.0

Average of two times.

cochlioides . X ANIMIDBH G Tl o, LL,
EORTHEALCIREAE , —Bc B T RE
DFLELPTVEREE LSS (Table 3),

3) FLHcAEE LT v 1 ORERAEDR O

F v DRIEHEITKRD 4B X - TRV, Fh
BRI OWCREMED L IE LI, O EERy
bR 15cm) @ow, HEHS L0EAOHEHEAL
oo RIBRBE TR -7 @ WTHOHIPERM (R
EE20°C) w7 v A RIBREL, 3BEOEEHERLL.
@A LABEOKRIA » + (B 37cm) wow, #E
#7,10,13, 16 @BEHD T v 4 OHELEHRA LK, @l
KES & BREBCRE ST v 4 2T, U
W O IR 2 HEER L 7c,

BB CEB LT w91 OBHEEEHEL X O2 D
¥ociy Table 4 O X5 CRFER ot WTHhIEE
Wb, HIBE > BSE S RREThH - e, MBEORNT
13 Bacillus ¥ X O Pseudomonas O HLE BN » 120
PRSI 2% L PR 3~5 M -, 10 Jd H i Pseu-
domonas PEWELTWBDONRER IS,

KEA, ORI AEE LT v 4 OREMED
3, irv 10BHW® Pseudomonas HiEMLTW5HD
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Table 4. Population of microflora on sugar beet roots (1)
(cfu/g dry root, X10%)
Clay pot (15cm, in greenhouse) Soil incubator
Microflora A soil B soil A soil B soil
5W 10W 5W 10W 3w 3w
TFungi 3.6 1.0 0.1 1.6 0.3 14
Actinomycetes 3.2 2.8
Bacteria 736.0 1488.0 584.0 628.0
Bacillus 69.0 8.7 4.2 215 67.4 78.1
Pseudomonas 4.5 533.0 3.0 188.2 41.6 11.7
Agrobacterium 3.9 93 0.3 11.6 4.6 0.0
Erwinia 3.7 1.7 6.8 1.1
Table 5. Population of microflora on sugar beet roots (2)
(cfu/g dry root, x10%)
A soil (weeks)
Microflora
7 10 13 16
Fungi 5.2 17.3 9.6 6.2
Bacillus 6.3 10.5 7.5 7.2
Pseadomonas 147.6 837.9 101.1 151.7
Agrobacterium 3.1 58 2.8 0.7
Table 6. Population of rhizoplane microflora of sugar beet in
various cropping system (cfu/g dry root, X10%)
Cropping system and variety
. " B soll, . . A soil,
Microfiora " monoculture _ B soil, rotation ) rotation
Kawemegamono Kawemegamono Monomidori Monomidori
Fungi 0.9 0.8 0.0 53
Bacillus 9.4 9.0 12.4 34.2
Pseudomonas 454.0 419.0 243.0 936.0
Agrobacterium 218 18.0 1.2 193

PER Sh B (Table 5), MEOWR & %5 & —ikic
Pseudomonas> Bacillus> Agrobacterium ~Cgh -1z,

wT, (EHER, BERRCT ST vy A @S
DB, T ORMMESZ#H T,

BT R a Bic LicT v o ORI 31 5
B s 2 Ch, Table 6 © X 51z Pseudomonas
PRI S oo, L HBC X o TET OBV S
71

4) BEEFERCRTLT A RERAEY O BN

gifE
HREB LITCERETRACT, TV (B £
SR ) oSy | CHRE Ui, 103 pH % 6.0
CHETE LTI L, BRI - 2. 4 SR L
TR AR EDOA s KRB E Y b (B37cm) BB L
T, BERRE L, UK TRMINCE AT D, BE
DAY A WE L,

ARG E LT R COMEEREFHR 3 EE £ oigmL
DO, EOBIBERRE—ECRIRE (Fig. 1),
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Log of propagules (cfu/ g dry root)
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Pseudomonas Bacillus ‘/ Agrobacterium
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Culture period (weeks)

Fig. 1.

Population of microflora on sugar beet roots grown in A soil

and B soil (in greenhouse).

A soil:
n-f. Ps.:

FHRO BRI - Th, 2L A ORI HERT
ZE DRI h i, Pseudomonas 13 fluorescent Pseudo-
monas (Difco Pseudomonas agar ¥ kG EY 4
PEF % D) & non-fluorescent Pseudomonas ([ U<
BHERLEELVL0) F T bhsy, iEaE
Bk EhBBHLrHHL00, —RCERLTHELE
FvHA T ol BHEOLEIIIE KL TH B
B, ZHITBEERCE L Ui fluorescent Pseudomonas
2, BERE CEERMELTu 5D EEX bR,
COZERBHEENEETHH LA RETHLOT
BH5,

5) BB BB T v £ Y OB AL
BRFCILAAFTH LT vy (7 3 FY) %k
K T ORREPRCEBHL, BT THEL
oo 1 HRBRT v HPEEEY, KoyoHEELIL
FThHiw, €= AR ODRBBCH LR, RoOM
BB CREBED ORE LTI - 7o BB
1HBB6 A ECIT o1,

BB UL ORI, REORRER Li3F
A Th-1. Tiebb, WhEMOZER Fig. 2 ©r

Hokkaido University soil, B soil:
non-fluorescent Pseudomonas, f. Ps.:

Hokkaido Nat. Agric. Exp. Stn. soil
fluorescent Pseudomonas.

TIORBEAER o, KL, WHEMZHEE
6 7 A BT, KBROETO0heFCElEARI L
oo T OEEVIL fluorescent Pseudomonas OB
LB CED e o e, Z OBEAREHEESE DAL
BEL @R 2RV L EBEENLSL BN
. BWHHBEBRROERL O LTI » o

z -3

7 vy OB, WEES BT AR SE Dk
Vo dbkd &Pt Aphanomyces cochlioides W&
L BUMRORERECEHH D, KL TH,LV-ER
HEhCB00, ZOFRKIARCTHL, AR T
TR L, BEREHO 1oL LCOREREHE LR
Nz, Linl, SEORBRCRERLILT LD, W
BEOEGIM T L, icdikd X b BRHETE
WER T o Toe T OEMLOBERIIRE TH DL, Bk
Fith LB EEHTH - b DR RIS L T 204F
WLFBLIT &, bRk bl BIgIEC L » T
Bl Licz b EEBRBRHDE b MRl T v
1, FOMOEHERETA Lt k- T, B
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Fig. 2.
and B soil (in field).

n-f. Ps.:

THEC LT, TR ECIC EBELXBR

non-fluorescent Pseudomonas, f. Ps.:

Population of microflora on sugar beet roots grown in A soil

fluorescent Pseudomonas.

I HVWBRTW% fluorescent Pseudomonas ¥s U0

Bo WEFRKELTL, MEORKOZEOERIIAETH Bacillus 33, 7 v A4 O2LFHEEZE LT, EOHEM
505 REH 5 IRBRAEYHOERPEL D12 DOBETEDZ EVEBI LA,

ELThot. LhL, SEIOER,S, WEHEMH
R Tk A e o VI U, IR
PRI T VA OSREIMAR U R —E LT
B, WHOEINE

Tifi - o — D %4 fluorescent Pseudomonas T
& -1z, Fluorescent Pseudomonas 3375 ) £ —
a ViIch o Ebffibh, HRSh TV BHTH B0
1L14,15,17-19) . KPR 6\ T h S IR LTwiens,
WTECHE DD - eDIER SN G, RS, W%
DHEEH S fluorescent Pseudomonas 3 BRI FIRE D
SIRMCES L, IEHE CHEEL TV, Tichb,
FHOBEIHIFEETHL, BRI TEHLLLO
BAHOERRE EESh, Bedikt BB LED
DIHENFEF Thot, ChHDZ LiL, BT THEY
BT 7T ) E—v s VOFEIME S H OB LD
TH%o

Et, AEROFEREND, STV E—va VERD

E #

FurAEHRELT, BabBceTLLEOR
HMAEYIRCERD D DN E I EWHEL, ~r77 0¥
= 2 vORDDOHENEEYHEED I OB L L
foo BONIHEBIIKDOEY THD,

L dekd 3 JOERLREC BT, F v oRFE
Rirdekt o<, IHERERL TR 5 1,

2. Aphanomyces cochlioides DO¥EFEFHROEE,
BRLTRRDETEh o1,

3. W TEE LT v 1 ORAEMEMHCIA
BT o e BEBIIME > EES ARETH - 1,
W Tl Pseudomonas> Bacillus> Agrobacterium o
IHTH -1z,

4. HEXRBRCTE ALBCETLLT v A 04T
A DR & COBAEYRICIID F D EI L 5 T,
U2 L, fluorescent Pseudomonas D AR L DF
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Summary

In order to obtain the information for seed
bacterization of sugar beets, the population of
microflora on sugar beet roots grown in different
soils was investigated. The results obtained were
summarized as follows.

1. Germination percentage of sugar beet seeds
in Hokkaido University field soil (A soil) was
higher than that in Hokkaido Nat. Agric. Exp.
Stn. field soil (B soil), while damping-off percentage
in B soil was higher.

2. When the soils were artificially inoculated
by zoospores of Aphanomyces cochlioides, the
damping-off of sugar beet seedlings in B soil was
severer slightly than that in A soil.

3. There was not noticeable difference between
A and B soils in regard to the rhizoplane micro-
flora of sugar beets grown in clay pots. Number
of microorganisms was the most abundant in bac-
teria, followed by the Actinomycetes and fungi,
and within the bacteria Pseudomonas was the most
abundant, followed by Bacillus and then Agrobac-

terium.

4. As the result of greenhouse experiment that
was conducted from the first week of seeding of
sugar beet to the harvest time, the number of
microorganisms on roots continued to increase to
3 weeks after sowing and kept constant level to
harvest time. There were almost no differences
of numbers and groups of microorganisms between
both soils except fluorescent Pseudomonas, which
was abundant in B soil.

5. The seedling which were raised in paper
pots with B soil were transplanted to A and B
soil fields, and were investigated about their
rhizoplane microflora monthly. The results were
almost the same with the former greenhouse
experiment. However, in this case number of
flourescent Pseudomonas was not different between
both soils.
number of microorganisms decreased.

After the suitable harvesting time,

6. The results indicate that fluorescent Pseudo-
monas and Bacillus which have been used freque-
ntly for seed bacterization of various crops are
able to be isolated from the sugar beet roots of

the whole growing season.



