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Studies on the Seed Bacterization of Sugar Beets
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Beets Grown in Different Soils
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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),
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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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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<
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Hokkaido University soil, B soil:
non-fluorescent Pseudomonas, f. Ps.:

Hokkaido Nat. Agric. Exp. Stn. soil
fluorescent Pseudomonas.
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Fig. 2.
and B soil (in field).

n-f. Ps.:
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non-fluorescent Pseudomonas, f. Ps.:

Population of microflora on sugar beet roots grown in A soil

fluorescent Pseudomonas.
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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



Selective

Effect

and

Rhizo-

414 A F BRI RE F 4k 4B
T Dot 8. HUBBARD, J. P, HARMAN, G. E. and HARDAR,

5. B+ THEE LicT v 4 OW R L B, Y.: Effect of soilborne Pscudomonas spp. on
17 By ile LelRailBok R L the biological control agent, Trichoderma ha-
BRI CTh o feth, 7 w4 OILEELARC (S5 matum, on pea seeds, Phytopathology, 73 655~
DI B TH T, 059 1989

9. Kapo, C. 1. and HESKETT, M. G.:

6. 77V E—Ya RLIAWERTLS media for isolation of Agrobacterium, Coryne-
fluorescent Pseudomonas 35 XU% Bacillus 77 34 bacterium, Erwinia, Pseudomonas, and Xantho-
DEEFHREXR LT, LORMNLHETE ST LHV monas, Phytopathology, 60: 969-976. 1970
L7, 10. KAVIMANDAN, S. K. and GAUR, A. C.:

of seed inoculation with Pseudomonas sp. on

R OISR T A, #IE R p phosphate uptake and yield of maize, Current
e AR A R I A R R Science, 40+ 439-440. 1971
BT B, €1, BB T AR E N 11. KLOEPPER‘, I W, SCHRO'TH, M. N. :
B, RREEEEE, FAHSRE S A A T MILL:R, ’11. D.: Effeclts of rhlz'osphe;-e colomzta-
Rei—I%, Vﬂﬁ?{%ﬁi@lﬁ, i%?&%(fﬁlﬁﬂ’@%ﬁefﬁ% tion by p ant growt 1-pr0mot1ng.r izobacteria

B _ on potato plant develope and yield, Phytopa-

T A BEE, FECBT s Elch s MBS i L, thology, T0: 1078-1082, 1980

T sstRRic e o oo WCRERBOBEERT %o 12. SANDS, D. C. and HANKIN, L.: Ecology and
physiology of fluorescent pectolytic pseudec-
5l Fﬁ X monads, Phytopathology, 65: 921-924, 1975

1. BROWN, M. E.: Seed and root bacterization, 13. ScHADD, N. W.: Laboratory guide for identi-
Ann. Rev. Phytopath., 12: 181-197. 1974 fication of plant pathogenic bacteria, 72pp,

2. BURR, T. J, SCHROTH, M. N. and SUSLOW, American Phytopathological Society. 1980
T.: Increased potato yields by treatment of 14. SMILEY, R. W.: Wheat rhizosphere pseudo-
seedpieces with specific strains of Pseudo- monads as antagonists of Gaewnannomyces
monas fluorescens and P. putida, Phytopathology, graminis, Soil Biol. Biochem., 11: 371-376. 1979
68 : 1377-1383. 1978 15, SusLow, T. V. and SCHROTH, M. N.:

3. COLYER, P. D. and MoOUNT, M. S.: Bacteriza- bacteria of sugar beet: Effect of seed applica-
tion of potatoes with Pseudomonas putida and tion and root colonization on yield, Phytopa-
its influence on postharvest soft rot diseases, thology, 72: 199-206. 1982
Plant Dis., 68 : 703-706. 1984 16, SRR - BRE—: MEMOBAENE L O F o

4, CooK, R. J. and ROVIRA, A. D.: The role of WG IR < KE, B3 PP RT W4, B15: 91-
bacteria in the biological control of Gaeuman- 186. 1965
nomyces graminis by suppressive soils, Soil 17. VRANY, J, VANCURA, V. and STANEK, M.:
Biol. Biochem., 8: 269-273. 1976 Control of microorganisms in the rhizospere

5. GEELS, F. P. and ScHIPPERS, B.: Reduction of wheat by inoculation of seed with Pseudo-
of yield depressions in high frequency potato monas putida and by foliar application of urea,
cropping by fluorescent Pscudomonas spp, 4th Folia. Microbiol., 26 : 45-51. 1981
ICPP Abst. of Paper No. 631. 1983 18. WADI J. A. and EasToON, G. D.: Control of

6. HOWELL, C. R. and STIPANOVIC, R. D.: Con- Verticillium dahliae on potato by coating seed
teol of Rhizoctonia solani on cotton seedlings pieces with antagohist'\c bacteria, #th ICPP
with Pseudomonas fluorescences and with an Abst. of Paper No. 688. 1983
antibiotic produced by the bacterium, Phyto- 19. WELLER, D. M. and COOK, R. J.: Suppression
pathology, 69 : 480-482. 1979 of take-all of wheat by seed treatments with

7. Howig, W.J. and ECHANDI, E: Rhizobacteria: fluorescent pseudomonads, Phytopathology, 73 :
influence of cultivar and soil type on plant 463-469. 1983
growth and yield of potato, Soil Biol. Biochem., 20, BERZEZ - B4

15: 127-132. 1983

Lo by kB Apha-
nomyces LB R LD LAV E TR+ 54



2 Ak

7 v R TR A O R 415

BRI O THRE, TARPIGE G, 11: 160-
164. 1970

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.



